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(54) UTHIUM SECONDARY BATTERY AND ANODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve adhesive capability of a coating film intensity of a 
negative-pole active material layer to a collector, and to prevent aggravation of cycle 
characteristics, accompanying exfoliation of the collector and the active material. 
SOLUTION: When the lithium secondary battery element, which has a cathode, an anode, and 
the electrolyte, is contained in a case, a carbon nature substance of a scaly-piece-like shape 
and a spherical substance, which have a prescribed aspect ratio, are made to exist in the anode. 



LEGAL STATUS 

[Date of request for examination] 23.08.2004 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



,2qQ2- 1 758 l*>,A [CLAIMS] http://www4 jpdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=ht^^ 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lithium secondary battery with which said negative electrode is characterized by an 
aspect ratio containing the scale-like carbon nature matter and spherical matter of 1.1-2.9 in the 
lithium secondary battery which comes to contain in a case the lithium secondary battery element 
which has a positive electrode, a negative electrode, and an electrolyte. 

[Claim 2] The lithium secondary battery with which said negative electrode is characterized by 
containing the scale-like carbon nature matter and the spherical matter in the lithium secondary 
battery which comes to contain the lithium secondary battery element which has a positive 
electrode, a negative electrode, and an electrolyte in the case where it has configuration variability. 
[Claim 3] The lithium secondary battery according to claim 2 whose aspect ratios of 1.1-6.0, and the 
spherical matter the aspect ratio of the scale-like carbon nature matter is 1.0-1.5. 
[Claim 4] The lithium secondary battery according to claim 2 or 3 whose aspect ratios of the 
scale-like carbon nature matter are 1.1-2.9. 

[Claim 5] The lithium secondary battery according to claim 1 to 4 whose mean particle diameter of 
the spherical matter is 2/3 or less [ of the mean particle diameter of the scale-like carbon nature 
matter ]. 

[Claim 6] Claim 1 whose spherical matter is ball coal history matter thru/or the lithium secondary 
battery of any one publication of five. 

[Claim 7] Claim 1 whose scale-like carbon nature matter is the graphite system carbonaceous 
object by which surface [ at least / a part of ] was covered with amorphous corks thru/or the 
lithium secondary battery of any one publication of six. 

[Claim 8] Claim 1 whose weight ratio of the spherical matter to the scale-like carbon nature matter 
is 10 - 70% thru/or the lithium secondary battery of any one publication of seven. 
[Claim 9] Claim 1 whose scale-like carbon nature matter is a scale-like graphite and whose 
spherical matter is a spherical graphite thru/or the lithium secondary battery of any one publication 

of eight. 

[Claim 10] The lithium secondary battery according to claim 9 whose spherical graphite is a meso 
carbon micro bead. 

[Claim 1 1 ] The lithium secondary battery according to claim 9 or 1 0 which amorphous corks come to 
cover on a part of front face [ at least ] of a scale-like graphite. 

[Claim 12] Claim 1 which has the electrolyte of a non-fluidity between a positive electrode and a 
negative electrode thru/or the lithium secondary battery of any one publication of 1 1 . 
[Claim 13] Claim 2 which the case where it has configuration variability becomes from the laminate 
film which comes to prepare a resin layer in both sides of a gas barrier layer thru/or the lithium 
secondary battery of any one publication of 1 2. 
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[Claim 14] Claim 2 which comes to carry out reduced pressure enclosure of the lithium secondary 
battery element at a case thru/or the lithium secondary battery of any one publication of 13. 
[Claim 15] Claim 1 more than whose 60 volume % of said nonaqueous solvent is the high-boiling 
point solvent of 150 degrees C or more of boiling points including the electrolytic solution with which 
an electrolyte comes to dissolve lithium salt in a nonaqueous solvent thru/or the lithium secondary 
battery of any one publication of 14. 

[Claim 16] The lithium secondary battery containing at least one sort chosen from the group which a 
high-boiling point solvent becomes from propylene carbonate, ethylene carbonate, and 
gamma-butyrolactone according to claim 15. 

[Claim 1 7] The negative electrode for lithium secondary batteries characterized by an aspect ratio 
containing the scale-like carbon nature matter and spherical matter of 1.1-2.9, 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a lithium secondary battery, 
[0002] 

[Description of the Prior Art] The miniaturization of various devices, such as camcorder/movie 
equipment, audio equipment, a pocket mold computer, and a cellular phone, and lightweightHzation 
are progressing, and the request of high-performance-izing to the cell as a power source of these 
devices is increasing. Development of the lithium secondary battery especially which can realize the 
high voltage and a high energy consistency prospers. 

[0003] As an active material used for the negative electrode of a lithium secondary battery, using 
scale-like carbon nature matter, such as a scale-like graphite, is known. The scale-like carbon 
nature matter is an outstanding negative-electrode active material which generation of a lithium 
dendrite is controlled compared with the case where a lithium metal is used for a negative electrode, 
and can secure a high capacity and high safety. When the scale-like carbon nature matter is used, a 
lithium is intercalated between the layers of the carbonaceous layer structure. Moreover, such an 
electrode usually comes to form the active material layer containing an active material on a charge 
collector, 

[0004] On the other hand, the lithium secondary battery element (in this specification, this may only 
be hereafter called a "lithium secondary battery element" or "cell element") which has a positive 
electrode, a negative electrode, and an electrolyte is replaced with the conventional metal can, and 
containing in the case made from a laminate film where it has the configuration variability which 
comes to carry out a laminating to a metal layer and a resin layer is proposed in recent years. Since 
such laminate films are a thin shape and a light weight more, processing is not only easier than the 
conventional metal can. but they can raise more the volume energy density and weight energy 
density of the whole cell. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to examination of this invention 
persons, when the above scale-like carbon nature matter was used for an electrode, the 
reinforcement of an active material layer was weak and it became clear that an adhesive property 
was also inferior. That is. if charge and discharge are repeated when the scaleHike carbon nature 
matter carries out expansion contraction at the time of charge and discharge, when an active 
material layer finally separates from a charge collector, the property of a lithium secondary battery 
will deteriorate greatly. 

[0006] Property degradation of the lithium secondary battery by the lack of on the strength of the 
above-mentioned active material layer and an adhesive property being inferior poses a problem. 
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especially when using the case where it has configuration variability, as a case which contains a 
lithium secondary battery element. That is, when containing a cell element to a metal can. since the 
whole cell element is pushed against the metal can, even if the reinforcement of an active material 
layer or the adhesive property over external force not only do not pose so big a problem, but [ since 
the reinforcement of the metal can itself is large, ] the active material of an electrode carries out 
expansion contraction in connection with charge and discharge, the effect which it has on an active 
material layer is small. On the other hand, when the case where it has configuration variability is 
used, since the force of an active material layer not only tends to be destroying by external force, 
but pressing down the whole cell element in a case is also weak, the effect which the repeat of 
expansion contraction of an active material has on the adhesive property of the endurance of an 
active material layer itself, an active material layer, and a charge collector is large. 
[0007] Therefore, although the above-mentioned trouble by using the scale-like carbon nature 
matter for an electrode has a bad influence on the cycle property of a lithium secondary battery, 
when especially a cell element is contained in the case where it has configuration variability, 
especially these troubles are actualized. The purpose of this invention is to obtain the lithium 
secondary battery which has the negative electrode which has sufficient active material 
reinforcement and a sufficient adhesive property, and when it contains in the case where it has a 
configuration adjustable family name especially, it is to obtain the lithium secondary battery which 
has the negative electrode which has sufficient active material reinforcement and a sufficient 
adhesive property. 
[0008] 

[Means for Solving the Problem] In order that this invention person may solve a trouble, as a result 
of inquiring wholeheartedly, the reinforcement of the active material layer using the scale-like 
carbon nature matter, and adhesive lack In the lithium secondary battery which contained that it 
was solvable by making the spherical matter exist in an active material layer in the header and the 
case where it has configuration variability for a lithium secondary battery element especially Header 
this invention was completed for the effectiveness by making the spherical matter exist in an active 
material layer being demonstrated notably. 

[0009] That is, the summary of this invention consists in following the (1) - (17). 

(1) The lithium secondary battery with which said negative electrode is characterized by an aspect 
ratio containing the scale-like carbon nature matter and spherical matter of 1.1-2.9 in the lithium 
secondary battery which comes to contain in a case the lithium secondary battery element which 
has a positive electrode, a negative electrode, and an electrolyte. 

(2) The lithium secondary battery with which said negative electrode is characterized by containing 
the scale-like carbon nature matter and the spherical matter in the lithium secondary battery which 
comes to contain the lithium secondary battery element which has a positive electrode, a negative 
electrode, and an electrolyte jn the case where it has configuration variability. 

(3) A lithium secondary battery given in (2) whose aspect ratios of 1.1-6.0, and the spherical matter 
the aspect ratio of the scale-like carbon nature matter is 1.0-1.5. 

(4) A lithium secondary battery given in (2) whose aspect ratios of the scaleHike carbon nature 
matter are 1.1-2.9, or (3). 

(5) A lithium secondary battery given in either [ whose mean particle diameter of the spherical 
matter is 2/3 or less / of the mean particle diameter of the scale-like carbon nature matter ] (1) 

thru/or (4). 

(6) The lithium secondary battery of any one publication of (1) whose spherical matter is ball coal 
history matter thru/or the (5). 

(7) The lithium secondary battery of any one publication of (1) whose scale-like carbon nature 
matter is the graphite system carbonaceous object by which surface [ at least / a part of ] was 
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covered with amorphous corks thru/or the (6). 

(8) The lithium secondary battery of any one publication of (1) whose weight ratio of the spherical 
matter to the scale-like carbon nature matter is 10 - 70% thru/or the (7). 

(9) The lithium secondary battery of any one publication of (1) whose scaleHike carbon nature 
matter is a scaleHike graphite and whose spherical matter is a spherical graphite thru/or the (8). 

(10) A lithium secondary battery given in (9) whose a spherical graphite is a meso carbon micro 
bead. 

(1 1) A lithium secondary battery given in (9) which amorphous corks come to cover on a part of 
front face [ at least ] of a scale-like graphite, or (10). 

(12) The lithium secondary battery of any one publication of (1) which has the electrolyte of a 
non-fluidity between a positive electrode and a negative electrode thru/or the (11). 

(13) The lithium secondary battery of any one publication of (2) which the case where it has 
configuration variability becomes from the laminate film which comes to prepare a resin layer in both 
sides of a gas barrier layer thru/or the (12). 

(14) The lithium secondary battery of any one publication of (2) which comes to carry out reduced 
pressure enclosure of the lithium secondary battery element at a case thru/or the (13). 

(15) The lithium secondary battery of any one publication of (1) more than whose 60 volume % of 
said nonaqueous solvent is the high-boiling point solvent of 150 degrees C or more of boiling points 
including the electrolytic solution with which an electrolyte comes to dissolve lithium salt in a 
nonaqueous solvent thru/or the (14). 

(16) A lithium secondary battery given in (15) containing at least one sort chosen from the group 
which a high-boiling point solvent becomes from propylene carbonate, ethylene carbonate, and 
gamma-butyrolactone. 

(17) The negative electrode for lithium secondary batteries characterized by an aspect ratio 
containing the scaleHike carbon nature matter and spherical matter of 1.1-2.9. 

[0010] 

[Embodiment of the Invention] The lithium secondary battery of this invention has a positive 
electrode, a negative electrode, and an electrolyte. One of the descriptions of this invention is in 
making the scale-like carbon nature matter and the spherical matter live together in the 
above-mentioned negative electrode. Since the configuration is usually plateHike as 
below-mentioned, it is easy to carry out orientation of the scaleHike carbon nature matter in a 
negative-electrode active material layer in the direction perpendicular to the direction of 
negative-electrode thickness. Therefore, the negative electrode containing the scale-like carbon 
nature matter has the problem of being easy to peel in the direction of negative-electrode 
thickness. Therefore, if the spherical matter is made to contain further in a negative electrode, since 
the above-mentioned orientation will be controlled, the reinforcement of a negative-electrode active 
material layer and an adhesive property become strong. The scale-like carbon nature matter is an 
ingredient useful as a negative-electrode ingredient of a lithium secondary battery with a high 
capacity. The scaleHike carbon nature matter has shape anisotropy, and the configuration is usually 
plate-like. And the aspect ratio (ratio of the diameter of the longest and the diameter of the 
shortest) of the description is larger than 1. Here, the diameter of the longest and the diameter of 
the shortest can be measured in SEM (Scanning Electron Microscope). 

[001 1] As for the scale-like carbon nature matter used for the invention in this application, it is 
desirable to make an aspect ratio into the predetermined range. Here, the upper limit of an aspect 
ratio is usually 2.8 or less especially preferably 2.9 or less more preferably 3.0 or less 6.0 or less. 
When an aspect ratio is large, orientation of the scale-like carbon nature matter can be carried out 
by the scale-like carbon nature matter's carrying out orientation in a negative electrode, and making 
an aspect ratio below into the above-mentioned numeric value, although there is an inclination for 
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the BESARU side of the scale-like carbon nature matter to turn to in the direction of 
negative-electrode thickness, and for an edge side to turn to the direction of thickness and 
perpendicular direction of a negative electrode so that said edge side may be suitable in the 
direction of thickness of a negative electrode. Since the scale-like carbon nature matter performs 
occlusion emission of a lithium ion in the edge side, if said edge side is turned in the direction of 
thickness, it can perform occlusion emission of a lithium ion efficiently. Moreover, since the zigzag 
coefficient of a negative electrode can be lowered by making an aspect ratio below into the 
above-mentioned numeric value, although the high capacity which is the advantage of the scale-like 
carbon nature matter is maintained, occlusion emission of a lithium can be performed still more 
efficiently. On the other hand, the minimum of an aspect ratio is usually [1.1 or more ] 1.5 or more 
more preferably 1.2 or more. Since an industry top is difficult, as for setting the aspect ratio of the 
scale-like carbon nature matter to 1.0. it is desirable to carry out to beyond the above-mentioned 
numeric value in consideration of productive efficiency. 

[0012] As an approach of controlling an aspect ratio, the approach of performing conglobation 
processing, for example can be mentioned. About the detail of conglobation processing, it mentions 
later. The mean particle diameter of the scale-like carbon nature matter is 5 micrometers or more 
preferably, and is usually 45 micrometers or less usually 25 micrometers or less still more preferably 
35 micrometers or less preferably 1 micrometers or more. It becomes difficult for irreversible 
capacity to increase, when mean particle diameter is too small, for cell capacity to fall, for the 
thickness of an active material layer to be restricted on the other hand, if too large, and to make a 
uniform active material layer form on a base material. 

[0013] As such scale-like carbon nature matter, although various kinds of carbonaceous objects, 
such as corks and a carbonaceous object of a graphite system, can be illustrated, it is the point that 
capacity is large and a graphite system carbonaceous object ingredient is desirable. As a graphite 
system carbonaceous object ingredient (it may be hereafter called a graphite ingredient for short), 
carbon fibers, such as graphite powder, such as a graphitization article of conductive carbon black, 
such as acetylene black and KETCHIEN black, an artificial graphite, and a natural graphite, and a 
refined material of those, and a vapor growth carbon fiber, are mentioned. Although anything is 
sufficient if it is such a graphite ingredient, it is the graphite of the shape of a scale which consists 
of a natural graphite etc. preferably. Moreover, the graphite ingredient which has the predetermined 
relation of particle size and specific surface area as shown in following (I) - (IV), the Raman R value 
of a specific numerical range, half-value width, etc. is more desirable. 

(I) When the value of the particle size of Y (m2/g) and fine particles is set to X (micrometer) for the 
value of the specific surface area measured with the BET adsorption method (nitrogen gas 
adsorption), the graphite ingredient in the field expressed with 1<=X<=45. 0.1<=Y<=25. and Y<=axb 
(however, a= 52, b=-0.6) is desirable. In addition, a laser diffraction method, an electric resistance 
type method, the particle-size direct valuation method by processing of the photograph image of a 
CCD high sensitivity camera, etc. can be used for measurement of the magnitude of a particle. 
Moreover, the BET adsorption method by gas molecular adsorption, an organic molecular adsorption 
method, and an organic solvent adsorption process can be used for measurement of specific surface 
area. 

(II) The graphite ingredient whose R values (=IB/IA) in Raman spectrum analysis are 0.15 or less and 
further 0,07 especially or less 0.2 or less [ 0.001 or more ] is desirable. 

(III) In the above-mentioned Raman spectrum analysis, the graphite ingredient whose magnitude of 
**v value which is the full width at half maximum which exists in 1 570-1 620cm-1 is 14-22cm-1 is 
desirable. 

(IV) It is desirable that 3.38A or less of spacings d002 of the field by the X diffraction (002) is 
especially 3.36A or less. Moreover, the graphite ingredient whose magnitude (Lc) of the microcrystal 
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of the direction of a c-axis is 1000A or less is desirable. 

[0014] The following can be mentioned as a more detailed example of the graphite ingredient which 
can be used by this invention. Moreover, these high grade refined materials are sufficient. 

(1) The natural graphite and artificial graphite of high crystallinity. 

(2) The reheat processing article of a natural graphite, an artificial graphite, or expanded graphite. 

(3) A graphite with the above (1) generated by performing graphitization from the organic substance 
raw material in which graphitization as shown in following (a) and (b) is possible, and the engine 
performance equivalent to (2). 

[0015] (a) 1 chosen from a coal-tar pitch, coal system heavy oil, ordinary pressure residual oil. 
petroleum system heavy oil, aromatic hydrocarbon, a nitrogen content ring compound, a sulfur 
content ring compound, polyphenylene. a polyvinyl chloride, polyvinyl alcohol, a polyacrylonitrile, a 
polyvinyl butyral. naturally-ocurring polymers, polyphenylene sulfide, polyphenylene oxide, furfuryl 
alcohol resin, phenol-formaldehyde resin, and imide resin What graphitized the organic substance 
beyond a seed with 2500-degree-C or more burning temperature of 3200 degrees C or less. 
[0016] The organic substance which can graphitize the above (a) (b) A lithium, beryllium, boron. 
Magnesium, aluminum, silicon, a potassium, calcium, titanium. Vanadium, chromium, manganese, 
copper, zinc, nickel, platinum, palladium, cobalt, a ruthenium, tin. lead, iron, germanium, a zirconium, 
molybdenum, silver, barium, a tantalum, a tungsten, and a rhenium — since — it is chosen — at 
least under catalyst existence, such as fine particles more than a kind, or a thin film It is what was 
graphitized 400 degrees C or more 2500 degrees C or less by calcinating below 1000 degrees C or 
more 2000 degrees C more preferably. 

(4) The graphite which can store the numeric value acquired from the particle-size measurement 
which the ingredient after baking has by carrying out re-baking processing of those ingredients anew 
at 2000-degree-C or more temperature of 3200 degrees C or less although the result of 
particle-size measurement of a graphite ingredient and Raman spectroscopic analysis is the graphite 
ingredient which does not have the numeric value of fixed within the limits of the request which can 
expect the rate-proof property over the charge and discharge of a high negative-electrode capacity 
or a high speed, and Raman spectroscopic analysis in the fixed range of desired. 

(5) Although the result of the specific-surface-area measurement by the BET adsorption method 
(nitrogen gas adsorption) of a graphite ingredient and Raman spectroscopic analysis is the graphite 
ingredient which does not have the numeric value of fixed within the limits of the request which can 
expect the rate-proof property over the charge and discharge of a high negative-electrode capacity 
or a high speed The graphite which can store the numeric value acquired from the 
specific-surface-area measurement which the ingredient after baking has by carrying out re-baking 
processing of those ingredients anew at 2000-degree-C or more temperature of 3200 degrees C or 
less, and Raman spectroscopic analysis in the fixed range of desired. 

[0017] in this invention, as mentioned above, in order to control the orientation of the scale-like 
carbon nature matter in the inside of a negative electrode, and to turn the edge side of the 
scale-like carbon nature matter in the direction of negative-electrode thickness and to raise the 
zigzag coefficient of a negative electrode, it is desirable to boil the predetermined range and to carry 
out the aspect ratio of the scale-like carbon nature matter. The scale-like carbon nature matter 
with such an aspect ratio can be obtained by carrying out conglobation processing of the large 
scale-like carbon nature matter of an aspect ratio. Conglobation processing is performed by shaving 
off the angle of the scale-like carbon nature matter before processing. If an angle is shaved off. the 
configuration of the scale-like carbon nature matter will approach in the shape of a Rugby ball, and 
an aspect ratio will become small. If the above-mentioned processing is furthermore advanced, the 
configuration of the scale-like carbon nature matter can approach a globular form, and can make an 
aspect ratio still smaller. 
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[0018] Conglobation processing is usually performed by grinding the scale-like carbon nature matter 
before processing. Grinding is classified according to the class of force join the matter, and 
processing, is divided roughly into four, the force (impulse force) struck and broken as a class of 
force, the force (compressive force) to crush, the force (grinding force) to mash, and the force 
(shearing force) to shave off. and is divided roughly into two. the bulk crushing which makes the 
crack generate and spread inside ** and a particle as processing, and the surface grinding cutting 
off a particle front face. Bulk crushing advances according to impulse force, compressive force, and 
shearing force, and surface grinding advances according to the grinding force and shearing force. 
Grinding is the processing with which the class of force applied to the object ground [ these ] and 
processing were combined by various ratios. As for conglobation processing of this invention, it is 
desirable to be carried out focusing on the surface grinding using the grinding force and shearing 
force, 

[0019] Although it is important that surface grinding is performed in order to smooth out the edge of 
the scale-like carbon nature matter and to introduce a radius of circle into particle shape, for that, 
selection of the equipment class which processes, and ascertaining of the grindability force which 
that equipment has are important. It is that are selecting an equipment class and the latter uses the 
limitation (grinding limitation) of the grinding force which exists for every equipment model according 
to the class of grinding force of giving the former to a ground object. In addition, a grinding limitation 
is the lowest marginal field as particle diameter to which the thing of the field of particle diameter is 
pointed out and bulk crushing advances. That is, since particle diameter becomes small, a probability 
of collision falls and the self-weight of a particle also becomes small, it is the thing of the particle 
diameter field where big stress will not be generated in even if it collides, and bulk crushing will not 
advance. In this field, surface grinding comes to be performed instead of bulk crushing. 
[0020] It is clear that the equipment to which grinding advances according to shearing force is 
effective as an equipment class which can perform surface grinding at examination of artificers. As 
such equipment, the equipment which uses grinding media, such as a ball mill, and a vibration mill, a 
medium stirrer mill, can be mentioned, for example. From the model which can use these grinding 
media, it is thought that the grinding force and grinding based on ****** are performed, and grinding 
which takes an angle can be performed. It is desirable like [ wet grinding ] dry grinding. If a concrete 
device name is mentioned as an example, the vibration mill by CHUO KAKOHKI [ CO., LTD. ] CO., 
LTD., a ball mill and the mechano mill by the Okada elaborate Company, the medium stirrer mill the 
dry type and both for wet, etc. are mentioned. [ by Kurimoto /, Ltd. /. Ltd. ] Moreover, the 
equipment added to a processing object also has the compressive force resulting from the speed 
difference of the container and taper which rotate because a processing object passes through 
between the tapers attached in the interior of the rotating container and a container, for example, 
and desirable shearing force as equipment which advances surface grinding. It is thought that these 
equipments are roundish of improvement in the restoration nature of fine particles, and they were 
able to make the particle roundish since shearing force was equipment added strongly, although it is 
equipment for compound-izing two or more sorts of fine particles, and performing surface treatment 
of fine particles originally. If a concrete device name is mentioned as an example, the theta 
composer by TOKUJU [ CO., LTD. ] CO., LTD., the mechano fusion system by Hosokawa Micron [ 
CORP. ] CORP.. etc. are mentioned. 

[0021] As scale-like carbon nature matter, when graphite system carbonaceous objects, such as a 
scale-like graphite, are used, it is desirable to cover a part of the front face [ at least ] with 
amorphous carbonaceous (especially corks) (a part of such a front face [ at least ] may call for 
short the graphite system carbonaceous object covered with amorphous corks a carbon covering 
graphite system carbonaceous object hereafter). The lithium rechargeable battery which used the 
carbon covering graphite system carbonaceous object for the negative electrode has the advantage 
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which is excellent in a rate property and a cycle property compared with the lithium rechargeable 
battery which used for the negative electrode the graphite system carbonaceous object which does 
not cover. This carbon covering graphite system carbonaceous object is covered with the organic 
substance which can carbonize a graphite system carbonaceous object, is carbonized by calcinating 
that covering object, can be generated by grinding a carbonization object if needed, and has the 
property which emits [ occlusion and ] a lithium ion. 

[0022] This carbon covering graphite system carbonaceous object is the particle of the 
carbonaceous object which usually has the (c) property from the following (a). 

(a) The value of the spacing d002 of the field searched for from an X diffraction (002) should have 
3.35A or more value of 3.39A or less. 

(b) It is more than the R value of the graphite system carbonaceous object before the R value 
calculated from Raman spectrum analysis being 0.5 or less [ 0.2 or more ] still more preferably 1.0 or 
less [ 0.15 or more ], especially the above-mentioned R value covering, the time of in addition 
setting to IB reinforcement of the peak which exists the reinforcement of the peak which exists in 
the range of 1 570-1620cm-1 in lA and the range of 1350-1370cm-l with an R value in the Raman 
spectrum analysis using Ar-ionHaser light with a wavelength of 5145A — the ratio — IB/IA is 
expressed. Hereafter, unless it mentions specially, an R value means homonymy. 

(c) Below 13m2/g, more preferably, the specific surface area measured using the BET adsorption 
method by nitrogen gas adsorption is below 5m2/g still more preferably, and be more than 0.1m2/g 
below 10m2/g. 

[0023] Various kinds of organic substance with which carbonization advances by the organic 
substance with which carbonization advances by the liquid phase, or solid phase as the organic 
substance used in order to form the coat of a carbon covering graphite system carbonaceous object 
can be illustrated. As the organic substance with which carbonization advances by the liquid phase, 
petroleum system heavy oil. such as ethylene tar division-into-equal-parts solution system heavy oil 
which carries out a byproduction, is mentioned at the time of pyrolyses, such as direct-current 
system heavy oil, such as ordinary pressure residual oil and reduced pressure residual oil, a crude 
oil. and naphtha, outside coal system heavy oil. such as a coal-tar pitch containing from a soft pitch 
to a hard pitch, and a pyrolysis oil. Furthermore, polyphenyls. such as alicycle group hydrocarbons, 
such as sulfur content ring compounds, such as nitrogen content ring compounds, such as aromatic 
hydrocarbon, such as an acenaphthylene, deca cyclene, and an anthracene, phenazine, and an 
acridine, and a thiophene, and adamantane, a biphenyl, and a terphenyl, etc. are mentioned. 
Moreover, as the organic substance with which carbonization advances by solid phase, 
thermosetting resin, such as thermoplastics, such as naturally-ocurring polymers, such as a 
cellulose and a saccharide, polyphenylene sulfide, and polyphenylene oxide, furfuryl alcohol resin 
(furan resin), phenol-formaldehyde resin, and imide resin, etc. is mentioned. Of course, these organic 
substance can use two or more sorts together. 

[0024] In order to obtain a carbon covering graphite system carbonaceous object, it is advantageous 
to use the organic substance with which carbonization progresses by the liquid phase, in addition, 
coats are corks — for example, (a) TEM photograph — or the thing for which the X diffraction peak 
of the graphite system carbon matter before covering is deducted from the peak of the X diffraction 
after (b) covering — or it can check easily by measuring the coat which remained after dissolving 
the graphite system carbon matter with (c) Simon reagent (silver-chromate-sulfuric acid) by 
well-known approaches (TEM, an X diffraction, Raman spectroscopic analysis, etc.). 
[0025] 900 degrees C or more 1 000 degrees C or more can be more preferably obtained especially 
preferably 1 1 00 degrees C or more and by on the other hand usually calcinating 2800 degrees C or 
less below 1 500 degrees C preferably usually preferably [ a carbon covering graphite system 
carbonaceous object mixes the above-mentioned organic substance and a graphite ingredient, and ] 
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700 degrees C or more. Although what is necessary is just to choose suitably according to the 
engine performance for which it asks in a carbon covering graphite system carbonaceous object, if 
the above-mentioned temperature requirement has a too low burning temperature, its baking of said 
organic substance may be inadequate, and it may become inadequate [ the conductivity of a carbon 
covering graphite system carbonaceous object ]. On the other hand, if burning temperature is too 
high, the surface treatment effectiveness of a carbon covering graphite system carbonaceous object 
may become inadequate. 

[0026] A carbon covering graphite system carbonaceous object can obtain the particle which usually 
has the mean particle diameter of 1-100 micrometers and further 5-50 micrometers. By presenting 
grinding processing further if needed, these particles can obtain the carbon covering graphite 
system carbonaceous object which has the particle size for which it asks, the case where the 
presentation of a carbon covering graphite system carbonaceous object makes the sum total of said 
graphite system carbonaceous object and said organic substance 100 % of the weight — the rate of 
the organic substance — usually — 50 or less % of the weight — desirable — 25 or less % of the 
weight — more — desirable — 10 or less % of the weight — especially — desirable — 8 or less % of 
the weight — on the other hand — usually — it takes for 5 % of the weight or more 2% of the weight 
or more preferably 1% of the weight or more. When there are too many baking object presentations 
of the organic substance, few inclinations have low-voltage-izing and an improvement of a rapid 
charge-and-discharge property. Moreover, if there are too many baking object presentations of the 
organic substance, the effectiveness of processing by an acid or alkali with desirable carrying out. 
after calcinating in order to improve the engine performance further may not be not much 
remarkable. On the other hand, desired effectiveness may not be acquired if there are too few 
baking object presentations of the organic substance. In addition, the above-mentioned range is the 
presentation by not a raw material preparation ratio but the final product Therefore, it is necessary 
to determine the loadings of a raw material in consideration of the presentation ratio in a culmination 
at the time of preparation. In this way, the lithium ion rechargeable battery which used the prepared 
carbon covering graphite system carbonaceous object for the negative electrode shows the 
outstanding rate property and the outstanding cycle property compared with the time of the 
graphite negative-electrode use which is not covered. 

[0027] that in which the spherical matter contained in a negative electrode with the scale-like 
carbon nature matter hardly has shape anisotropy — it is — the aspect ratio (ratio of the diameter 
of the longest, and the diameter of the shortest) — usually — 1.5 or less — desirable — 1.45 or 
less — more — desirable — 1.4 or less — on the other hand — usually — it is 1.2 or more more 
preferably 1.1 or more 1.0 or more. In addition, an aspect ratio does not become smaller than 1. 
Moreover, the diameter of the longest and the diameter of the shortest of a spherical particle can 
be measured in SEM. If the spherical matter of above-mentioned [ an aspect ratio ] within the limits 
is used with the scale-like carbon nature matter, since the zigzag coefficient of a negative electrode 
can be made small, occlusion emission of the lithium ion in the inside of a negative electrode comes 
to be performed efficiently. As an ingredient which constitutes such spherical matter, the carbon 
nature matter, an alumina, titanium oxide, acrylic resin, etc. are mentioned, for example, and they are 
the carbon nature matter, especially a graphite preferably. That is. as spherical matter, the ball coal 
history matter is used preferably, and a desirable spherical graphite is used especially. Since a 
lithium is intercalated also in itself, the carbon nature matter can function as an active material, 
consequently it can raise cell capacity more. A MESOKA-BOMMAI do bead, glassy carbon, etc. are 
mentioned as an example of a spherical graphite here, and it is a meso carbon micro bead preferably. 

[0028] the spherical particle which a meso carbon micro bead (MCMB) can heat-treat the 
mesophase microsphere produced in the carbonization process of a pitch at an elevated 
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temperature, can graphitize, and can be obtained — it is — this — the Japan Petroleum Institute — 
it is indicated by volume [ 6th ] No. 5 (1973). Furthermore, the degree of graphittzation is an 
important factor and when MCMB is expressed with a carbonaceous physical-properties parameter, 
that 3.35-3.42A (d002) of whose spacings of the 002nd page is 3.36-3.40A especially is good [ 
MCMB ], Moreover, the specific surface area by the BET adsorption method has the desirable thing 
of 0.7-5m2/g. A meso carbon micro bead can heat-treat coal system heavy oil, such as a coal tar 
and a coal-tar pitch, at about 300-500-degree C low temperature, can obtain a mesophase 
microsphere, and can obtain it by heat-treating this at an about further 2000-3000-degree C 
elevated temperature, 

[0029] The mean particle diameter of the spherical matter is 3 micrometers or more preferably, and 
is usually 10 micrometers or less preferably 30 micrometers or less 0.5 micrometers or more. It is in 
the inclination for the effectiveness of raising paint film reinforcement if mean particle diameter is 
too small to be small, and for the effectiveness of not only it to being difficult for thickness to make 
a uniform paint film forming if too large, but raising paint film reinforcement also in this case to be 
small. 

[0030] Although the ratio of the mean particle diameter of the spherical matter to the mean particle 
diameter of the scale-like carbon nature matter usually carries out to less than one, also in it, it is 
2/5 or less still more preferably, and is 1/4 or more still more preferably 1/5 or more preferably 2/3 
or less. When this ratio is too small, it is in the inclination for paint film reinforcement and an 
adhesive improvement effect to become small, and when too large, it is in the inclination for cell 
capacity to fail. 

[0031] It is 15% or more most preferably 10% or more still more preferably 5% or more usually 
preferably [ the weight ratio of the spherical matter to the scale-like carbon nature matter is usually 
desirable 100% or less, are 40% or less most preferably 50% or less still more preferably 70% or less, 
and ] 1% or more. When this weight ratio is too small, it is in the inclination for the effectiveness of 
raising paint film reinforcement and an adhesive property to become small, and when too large, it is 
in the inclination for cell capacity to fall. 

[0032] A negative electrode usually comes to form the active material layer containing the 
above-mentioned scale-like carbon nature matter and the spherical matter on a charge collector. 
Moreover, the above-mentioned active material layer usually contains the scale-like carbon nature 
matter, the spherical matter, and a binder, and further, the scale-like carbon nature matter and the 
spherical matter distribute mutually, and it comes to exist. Such a negative electrode can form the 
scale-like carbon nature matter and the spherical matter into a distributed coating using the solvent 
which may dissolve this binder with a binder, and can manufacture them by applying the coating on a 
charge collector and drying. 

[0033] The rate of the scale-like carbon nature matter in a negative electrode is 50 % of the weight 
or more still more preferably, and is usually 10 % of the weight or more usually 80 or less % of the 
weight preferably 89.9 or less % of the weight 30% of the weight or more. When many [ too ], it is in 
the inclination which is inferior in the mechanical strength of an electrode, and when too few. it is in 
the inclination for cell engine performance, such as capacity, to be inferior. As a binder used for a 
negative-electrode active material layer, to the electrolytic solution etc.. it needs to be stable and 
various kinds of ingredients are used from viewpoints, such as weatherability, chemical resistance, 
thermal resistance, and fire retardancy. Specifically, the polymer which has a ring structure is 
mentioned into polymer chains, such as partial saturation system polymer; polystyrene, such as 
alkane system polymer; polybutadienes. such as silicate, an inorganic compound like glass, and 
polyethylene, polypropylene, Polly 1, 1 -dimethyl ethylene, and polyisoprene, poly methyl styrene. 
polyvinyl pyridine, and Polly N-vinyl pyrrolidone. 

[0034] As other examples, a polymethyl methacrylate. polymethacrylic acid ethyl. Polymethacrylic 
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acid butyl, polymethylacrylate, polyacrylic acid ethyl. Acrylic derivative system polymers, such as 
polyacrylic acid, polymethacrylic acid, and polyacrylamide; Pori vinyl fluoride Fluororesin, such as 
polyvinylidene fluoride and polytetrafluoroethylene; A polyacrylonitrile. CN radical content polymers, 
such as the poly vinylidene cyanide; conductive polymers, such as halogen content polymer; poly 
anilines, such as polyvinyl alcohol system polymer; polyvinyl chlorides, such as polyvinyl acetate and 
polyvinyl alcohol, and a polyvinylidene chloride, etc. can be used. 

[0035] Moreover, it can be used even if it is mixture, such as the above-mentioned polymer, a 
conversion object, a derivative, a random copolymer, an alternating copolymer, a graft copolymer, a 
block copolymer, etc. the weight average molecular weight of these resin — usually — 
10,000-3.000.000 ~ it is 100.000 to about 1,000.000 preferably. When too low. it is in the inclination 
for the reinforcement of a paint film to fall. On the other hand, when too high, viscosity may become 
high and formation of an electrode may become difficult. As desirable binder resin, fluororesin and 
CN radical content polymer are mentioned and it is polyvinylidene fluoride more preferably. 
[0036] The amount of the binder used is usually more than 1 weight section preferably more than 
the 0,1 weight section to the scale-like carbon nature matter 100 weight section, and is usually 
below 20 weight sections preferably below 30 weight sections. When there are too few amounts of a 
binder, it is in the inclination for the reinforcement of an active material layer to fall, and when there 
are too many amounts of a binder, it is in the inclination for cell capacity to fall. The additive which 
discovers various kinds of functions, such as a conductive ingredient and reinforcing materials, fine 
particles, a filler, etc. may be made to contain in an active material layer if needed. 
[0037] As a solvent used in case an active material layer is formed, N-methyl pyrrolidone and 
dimethylformamide can be mentioned, for example and it is N-methyl pyrrolidone preferably. 
Although solvent concentration in a coating is made larger than at least 10 % of the weight, it is 20 % 
of the weight or more usually 35 % of the weight or more still more preferably 30% of the weight or 
more preferably. Moreover, as an upper limit, it is usually 80 or less % of the weight preferably 90 or 
less % of the weight. If too high, while spreading may become difficult when solvent concentration is 
too low, and it will become difficult to raise spreading thickness, the stability of a coating may get 
worse. 

[0038] The disperser usually used can be used for distributed coating-ization, and a planetary mixer, 
a ball mill, a sand mill, a 2 shaft kneading machine, etc. can be used Although it is not limited, 
especially concerning the coater which applies a coating but slide coating, die coating of an 
extrusion die, a reverse roll, a gravure coating machine, a knife coating machine, a kiss coating 
machine, a micro gravure coating machine, a rod coating machine, a blade coating machine, etc. are 
mentioned on a charge collector, die coating is desirable, and when coating viscosity, spreading 
thickness, etc. are taken into consideration, die coating of an extrusion die is the most desirable. 
[0039] the paint film after applying the above-mentioned coating on a charge collector — for 
example, the temperature of about 120 degrees C — the 10-minute room [ about ] thing to do for 
time amount desiccation — an active material layer is formed. The thickness of an active material 
layer is 20 micrometers or more preferably, and is usually 150 micrometers or less preferably 200 
micrometers or less 10 micrometers or more. When too thin, the capacity of a cell may become 
small too much. On the other hand, when too thick, a rate property may fall too much. 
[0040] As a charge collector used for a negative electrode, problems, such as elution, do not arise 
electrochemically. but various kinds of things which may function as a charge collector of a cell can 
be used, and metals and alloys, such as copper, nickel, and stainless steel, are usually used. 
Preferably, copper is used. The thickness of a charge collector is 1 micrometers or more preferably, 
and is usually 100 micrometers or less usually 20 micrometers or less still more preferably 30 
micrometers or less preferably 0,1 micrometers or more. If too thin, it will be in the inclination for a 
mechanical strength to become weak, and will become a production top problem. If too thick, the 
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capacity as the whole cell will fall. The weight of a rechargeable battery is reduced, namely, in order 
to raise a weight energy density, the hole vacancy type base material like an expanded metal or a 
punching metal can also be used. In this case, modification also of weight is attained free by 
changing that numerical aperture. Moreover, since the touch area of a paint film and a base material 
becomes small when a numerical aperture becomes too much high, although it was in the inclination 
for exfoliation of a paint film to stop being able to happen further easily due to the rivet 
effectiveness of the paint film which lets this hole pass when a contact layer is formed in both sides 
of a such hole vacancy type base material, bond strength may become low on the contrary. 
Moreover, since an adhesive property with an active material layer is raised, the surface roughening 
process of the front face of a charge collector can be carried out beforehand. The mechanical 
grinding method which grinds a current collection body surface with the wire brush equipped with 
the approach of rolling out with blasting processing or a split-face roll, the coated abrasives which 
fixed the abrasive material particle, a grinding stone, an emery buff, steel wire, etc. as the surface 
surface roughening approach, electrolytic polishing, chemical polishing, etc. are mentioned. 
[0041] An under coat primer layer can also be formed between a charge collector and an active 
material layer By preparing a primer layer, the adhesive property of the negative electrode to a 
charge collector can be raised. Consequently, reduction of cell internal resistance and the rapid 
capacity fall by the paint film desorption from the charge collector in a charge-and-discharge cycle 
trial process can be prevented. An under coat primer layer can be formed by drying this, after 
applying the under coat primer ingredient coating containing for example, a conductive ingredient, a 
binder, and a solvent on a charge collector. As a conductive ingredient used for an under coat 
primer layer, carbon materials, such as carbon black and graphite, metal fine particles, conductive 
organic conjugated-system resin, etc. can be mentioned. The same thing as the binder and solvent 
which are used for the coating of said electrode material can be used for the binder used for an 
under coat primer layer, or a solvent. The thickness of an under coat primer layer is 0.1 micrometers 
or more preferably, and is usually 1 micrometer or less preferably 1 0 micrometers or less 0.05 
micrometers or more. If too thin, it will be hard coming to secure homogeneity, and when too thick, 
the volume capacity of a cell may fall too much. 

[0042] A lithium secondary battery element has a positive electrode, a negative electrode, and an 
electrolyte. The electrolyte used for a lithium secondary battery has the electrolytic solution which 
comes to dissolve the lithium salt which is usually a supporting electrolyte in a nonaqueous solvent. 
Although not limited especially as a nonaqueous solvent, the solvent of comparatively a high 
dielectric constant is used suitably. Specifically, nitril, such as sulfur compounds, such as lactone, 
such as glymes, such as un-annular carbonate, such as annular carbonate, such as ethylene 
carbonate and propylene carbonate, dimethyl carbonate, diethyl carbonate, and ethyl methyl 
carbonate, a tetrahydrofuran, 2-methyl tetrahydrofuran, and dimethoxyethane, and gamma-butyl 
lactone, and sulfolane, and an acetonitrile, can be mentioned. Especially, it is desirable that the 
boiling point uses especially 1 50 degrees C or more of high-boiling point solvents 200 degrees C or 
more. As such a high-boiling point solvent, propylene carbonate, ethylene carbonate, butylene 
carbonate, gamma-butyrolactone, etc. can be mentioned. It is desirable to use propylene carbonate, 
ethylene carbonate, and gamma-butyrolactone as a high-boiling point solvent especially. 
[0043] The above nonaqueous solvent can use two or more sorts together. When using said 
high-boiling point solvent, the rate of said high-boiling point solvent to the nonaqueous solvent to be 
used is most preferably carried out to more than 90 volume % more than 80 volume % still more 
preferably more than 70 volume % still more preferably more than 60 volume %. Moreover, it is 
desirable to make the boiling point as the whole nonaqueous solvent in the case of using two or 
more solvents together into 200 degrees C or more. By using a high-boiling point solvent, when a 
lithium secondary battery element is contained in a configuration variability case, form status 
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change-ization (deformation) of the cell in the bottom of an elevated temperature etc. can be 
controlled. In addition. "X degrees C or more of boiling points" means that vapor pressure does not 
exceed latm even if it heats from a room temperature to X degrees C under pressure latm. That is. 
when it heats from a room temperature to 200 degrees C under pressure latm. it means that vapor 
pressure is always 1 or less atm. 

[0044] In addition, as for a nonaqueous solvent, it is desirable that viscosity is 1 or more mPa-s. As 
lithium salt which is the supporting electrolyte used for an electrolyte. LiPF6, LiAsF6. LiSbF6, LiBF4, 
LiCI04, Lil. LiBr. LiCI. LiAICI. UHF2. LiSCN, and LiS03CF2 grade can be mentioned. Especially 
among these. LiPF6 and LiCI04 are suitable. The content in the electrolytic solution of these 
supporting electrolytes is usually 0.5 - 2.5 mol/l, 

[0045] Although an electrolyte exists as an electrolyte layer between a positive electrode and a 
negative electrode, as for the electrolyte of an electrolyte layer, what has a non-fluidity is desirable. 
Consequently, when a cell element is contained in the case where it has configuration variability, the 
liquid spill of the electrolytic solution etc. can prevent effectively. Specifically as such a non-fluidity 
electrolyte, the so-called polymer electrolyte which held said electrolytic solution by the polymer 
outside the electrolyte of a perfect solid-state mold is mentioned. A polymer electrolyte presents 
gel by usually holding the above-mentioned nonaqueous electrolyte by the polymer. Although the 
concentration to the electrolytic solution of a polymer is based also on the molecular weight of the 
polymer to be used, it is usually 0.1 - 30 % of the weight. When concentration is too low. it may be 
hard coming to form gel, the holdout of the electrolytic solution may fall, and the problem of a flow 
and a liquid spill may arise. Moreover, if concentration is too high, while viscosity will become high 
too much and will produce process top difficulty, it is in the inclination for the rate of the 
electrolytic solution to fall, for ionic conductivity to fall, and for cell properties, such as a rate 
property, to fall. As a polymer holding an electrolyte, various kinds of polymers which have the 
above-mentioned function, such as a fluorine system giant molecule like an alkylene oxide system 
giant molecule, polyvinylidene fluoride, or a vinylidene fluoride-hexafluoropropylene copolymer which 
has an alkylene oxide unit, can be mentioned. 

[0046] An ingredient and processes as occasion demands, such as a method of using a polymer 
beforehand as an approach of forming a non-fluidity electrolyte as an electrolyte coating dissolved 
in the electrolytic solution and the approach of making carry out crosslinking reaction of the 
electrolyte coating which made the electrolytic solution contain a polymerization nature monomer, 
and using as a non-fluidity electrolyte, can be adopted, and an electrolyte layer can be formed. In 
carrying out by the approach of making carry out crosslinking reaction of the coating which made 
the electrolytic solution contain a polymerization nature monomer for formation of the non-fluidity 
electrolyte in this invention, and using as an immobilizing electrolyte, it prepares a coating by 
performing polymerization, such as ultraviolet curing and heat curing, by adding to the electrolytic 
solution by making into a polymerization nature monomer the monomer which forms a 
macromolecule, 

[0047] As a polymerization nature monomer, what has partial saturation double bonds, such as an 
acryloyi radical, a methacryloyi radical, a vinyl group, and an allyl group, for example is mentioned. 
Specifically, acrylic-acid, methyl-acrylate, ethyl-acrylate. ethoxyethyl acrylate. methoxy ethyl 
acrylate, ethoxyethoxyethyl acrylate, polyethylene-glycol monoacrylate, ethoxyethyl methacrylate, 
methoxy ethyl methacrylate. ethoxyethoxyethyl methacrylate, 

polyethylene-glycol-monomethacrylate. N, and N-diethylamino ethyl acrylate. N, and 
N-dimethytamino ethyl acrylate, glycidyl acrylate, allyl compound acrylate, etc. are mentioned. 
[0048] As other usable examples, acrylonitrile, N-vinyl pyrrolidone, Diethylene glycol diacrylate. 
triethylene glycol diacrylate, Tetraethylene glycol diacrylate, polyethylene-glycol diacrylate, 
Diethylene-glycol dimethacrylate, triethylene glycol dimethacrylate, Tetraethylene glycol 
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dimethacrylate, polyethylene glycol dimethacrylate, Polyalkylene glycol diacrylate. polyalkylene glycol 
dimethacrylate, etc. are mentioned. Furthermore, trimethylol propane alkoxy RETOTORl acrylate, 
Monomers of four or more organic functions, such as 3 organic-functions monomers, such as 
pentaerythritol alkoxy RETOTORl acrylate. pentaerythritol alkoxylate tetraacrylate. and ditrimethylol 
propane alkoxylate tetraacrylate. etc. can be used, a thing desirable from reactivity, a polarity, 
safety, etc. out of these — independence — or what is necessary is to combine and just to use It is 
the diacrylate and the thoria chestnut rate which contain two or more ECHIRENOKISHIDO radicals 
preferably especially in these. An electrolyte can be used as a non-fluidity electrolyte by carrying 
out the polymerization of these monomers with heat, ultraviolet rays, an electron ray. etc. Although 
especially the content of the polymerization nature monomer in the electrolytic solution is not 
restricted, it is desirable to contain 1% of the weight or more in a coating preferably. If a content is 
low, the formation effectiveness of a macromolecule will fall and it will be hard coming to carry out 
immobilizing of the electrolytic solution. On the other hand, since the residual of an unreacted 
monomer and the operability as an electrolyte coating will worsen if many [ too ], it may usually be 
30 or less % of the weight 

[0049] In the approach of generating a non-fluidity electrolyte using the electrolyte coating which 
contained the polymer beforehand, it is desirable to use the macromolecule which dissolves in the 
electrolytic solution at an elevated temperature, and forms a gel electrolyte in ordinary temperature 
as a polymer. Although it has such a property, and any macromolecules can be used if stable as a 
cell ingredient For example, the polymer which has rings, such as polyvinyl pyridine and Polly N-vinyl 
pyrrolidone; A polymethyl methacrylate, Polymethacrylic acid ethyl, polymethacrylic acid butyl, 
polymethylacrylate. Acrylic derivative system polymers, such as polyacrylic acid ethyl, polyacrylic 
acid, polymethacrylic acid, and polyacrylamide; Pori vinyl fluoride Fluororesin. such as polyvinylidene 
fluoride; ON radical content polymer; polyvinyl acetate, such as a polyacrylonitrile and the poly 
vinylidene cyanide. Polyvinyl alcohoj system polymers, such as polyvinyl alcohol; halogen content 
polymers, such as a polyvinyl chloride and a polyvinylidene chloride, etc. are mentioned. They are a 
polymethyl methacrylate, a polyacrylonitrile. polyethylene leno KISHIDO, or those denaturation 
objects preferably in these. 

[0050] Moreover, it can be used even if it is mixture, such as the above-mentioned polymer, a 
conversion object, a derivative, a random copolymer, an alternating copolymer, a graft copolymer, a 
block copolymer, etc. It is more desirable to have the polarity of extent which a polymer 
(macromolecule) also has, since the electrolytic solution and the electrolyte which are used for a 
lithium cell have a polarity so that it may mention later. Furthermore, the range of the weight 
average molecular weight of these polymers is 10.000-5.000,000 preferably. If molecular weight is 
low, it will be hard coming to form gel. and if another side and remainder molecular weight are high, 
viscosity will become high too much and handling will become difficult. 

[0051] It dissolves in the electrolytic solution at an elevated temperature, and by the method of 
forming the immobilizing electrolyte which used the polymer which forms a gel electrolyte in ordinary 
temperature, a polymer is warmed to the electrolytic solution and it dissolves, warming — as 
temperature, 50-200 degrees 0 is 100-160 degrees C preferably. The stability of an immobilizing 
electrolyte falls that it seems that it dissolves at low temperature too much. If a melting 
temperature is too high, decomposition of an electrolyte component, a polymer, etc. can be caused. 
Forced cooling may be carried out although it is desirable as conditions for immobilizing to cool the 
polymer dissolution electrolytic solution at a room temperature. 

[0052] In an electrolyte, various kinds of additives can be added if needed for the improvement in 
the engine performance of a cell. As for an electrolyte layer, it is desirable to use together a base 
material like a porosity film. It is the porous membrane for which the film which consists of 
giant-molecule resin, and the thin film which consists of fine particles and a binder can use it 
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preferably and which it turns into from polyethylene, polypropylene, etc. more preferably as a 
porosity film, 

[0053] As an active material used for the positive electrode of a lithium secondary battery, the 
multiple oxide of a lithium and transition metals is mentioned and, specifically, the lithium nickel 
complex oxide of LiNi02 and LiNiCo02 grade, the lithium cobalt multiple oxide of LiCo02 grade, and 
the lithium manganese multiple oxide of LiMn204 grade are mentioned, A part of transition-metals 
site of these multiple oxides may be permuted by other elements. The stability of the crystal 
structure can be raised by permuting some transition metals by other elements, this a part of 
transition-metals site in this case is permuted, and also aluminum. Ti. V, Cr. Mn. Fe, Co, Li. nickel, 
Cu. Zn, Mg, Ga, Zr. etc. mention as an element (it is hereafter written as a permutation element) — 
having — desirable — aluminum. Cr. Fe. Co. Li. nickel. Mg. and Ga — it is aluminum still more 
preferably. In addition, the transition-metals site may be permuted by two or more sorts of other 
elements. The permutation rates by the permutation element are more than 2.5 mol % of the 
transition-metals element which usually serves as the base, and more than 5 mol % of the 
transition-metals element which serves as the base preferably, and are less than [ of the 
transition-metals element which usually serves as the base / 30 mol % ], and less than [ of the 
transition-metals element which serves as the base preferably / 20 mol % ]. If there are too few 
permutation rates, stabilization of the crystal structure may be unable to be attained enough, and if 
many [ too ], the capacity at the time of making it a cell may fall. It is a lithium cobalt multiple oxide 
and lithium nickel complex oxide more preferably among lithium transition-metals multiple oxides, 
and is LiCo02 especially preferably. 1-30 micrometers of particle size of positive active material are 
usually about 1-10 micrometers preferably at the point that cell properties, such as a rate property 
and a cycle property, are excellent. A positive electrode comes to form the active material layer 
which usually has positive active material and a binder on a charge collector. The formation 
approach of the class of binder or an active material layer used for a positive electrode is the same 
as that of the case of a negative electrode. 

[0054] A positive electrode, a negative electrode, and the lithium secondary battery element that 
has an electrolyte are contained by the case. As a lithium secondary battery element, the gestalt 
which wound the layered product which carried out the laminating of a positive electrode and the 
negative electrode through the electrolyte layer, the gestalt which carried out the laminating to 
plate-like through the positive electrode, the negative electrode, and the electrolyte layer, or the 
gestalt which prepared for plate-like [ said ] two or more lithium secondary battery elements which 
carried out the laminating, and carried out the laminating to it further can be mentioned, for example. 
[0055] The case which contains a cell element can usually mention the case where It has a metal 
can and configuration variability. Although it is not dependent on the case to contain and the 
effectiveness of this invention is demonstrated fundamentally, that the effectiveness of this 
invention is demonstrated especially notably is the case where a configuration variability case is 
used. That is. the active material layer using the scale-like carbon nature matter has a weak 
mechanical strength. Therefore, when the configuration variability case where reinforcement is weak 
is used, the problem on which an active material layer tends to be destroyed by external force 
becomes remarkable, and the effectiveness of this invention of making a negative electrode 
containing the spherical matter becomes remarkable. Moreover, the adhesive property with a charge 
collector of the active material layer using the scale-like carbon nature matter is also bad. 
Therefore, when the force of pressing down a cell element uses a weak configuration variability 
case, an active material layer becomes remarkable [ the problem which separates from a charge 
collector ]. and the effectiveness of this invention of making a negative electrode containing the 
spherical* matter becomes remarkable, A cell element sticks and contains a cell element in the case 
where it has configuration variability, preferably. Still more preferably, it encloses under reduced 
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pressure and a cell element is pressed with atmospheric pressure. 

[0056] It is the laminate film which flexible plastics, a high polymer film, a metal film, rubber, a thin 
metal plate, the laminate film that comes to prepare a resin layer in both sides of a gas barrier layer 
are mentioned as a case member which constitutes the case where it has configuration variability, 
and comes to prepare a resin layer in both sides of a gas barrier layer preferably. As a barrier layer 
of a laminate film, a metal layer is used preferably. As a laminate film, the film which consists of a 
lamination material of a metal layer and a high polymer film can usually use it suitably. 
[0057] As an ingredient of the metal layer at the time of using a laminate film, metallic oxides, such 
as alloys, such as metal simple substances and stainless steel, such as aluminum, iron, copper, 
nickel, titanium, molybdenum, and gold, and Hastelloy. silicon oxide, and an aluminum oxide, can be 
used. Preferably, it is lightweight and is aluminum which is excellent in workability. As resin used for 
a resin layer, various kinds of synthetic resin, such as thermoplastics, thermoplastic elastomer, 
thermosetting resin, and a plastic alloy, can be used. That with which fillers, such as a filler, are 
mixed is also included in these resin. The resin which was specifically preferably excellent in 
chemical resistance, such as polyethylene, polypropylene, denaturation polyolefine, an ionomer, 
amorphous polyolefine, polyethylene terephthalate. a polyamide, an ethylene-vinylacetate copolymer, 
ABS plastics, and polycarbonate resin, or a mechanical strength is desirable. A resin layer is 
preferably formed in both sides of a metal layer. 

[0058] The member thickness of the case where it has configuration variability is 0.05 micrometers 
or more, and is usually 0.01 micrometers or more usually preferably set to 0.3mm or less 0.5mm or 
less still more preferably 1mm or less 5mm or less still more preferably 0.02 micrometers or more, 
Although-izing of the cell can be carried out [ small and lightweight ] more and the effectiveness of 
this invention also has it, if too thin, sufficient rigid grant becomes impossible or sealing nature may 
fall. [ so large that it is thin ] 

[0059] Although the receipt approach of the lithium secondary battery element at the time of using 
the case where it has configuration variability is arbitrary, it is desirable to carry out reduced 
pressure enclosure of the lithium secondary battery element at a case. As such a receipt approach, 
after sticking the both ends of a film-like case member, considering as tubed and containing a 
lithium secondary battery element inside, the approach of sticking the upper and lower sides of a 
cylinder further under reduced pressure can be illustrated, for example. Moreover, after containing a 
lithium secondary battery element between the case members of the shape of two pieces of films, 
the approach of sticking the periphery section under reduced pressure is also employable. 
[0060] Since it does not have weight like a metal can. and rigidity and has flexibility, flexibility, 
flexibility, etc.. the case where it has configuration variability has the advantage that 
lightweight-ization can be attained while having the free nature which can be bent after containing a 
cell. Of course, after enclosing a cell with a case, if required, it is also possible, since facilities, such 
as wearing to the device of a cell, are given to contain two or more cases in a sheathing case with 
rigidity. 
[0061] 

[Example] Although an example explains this invention to a detail further, this invention is not limited 
to the following examples, unless the summary is exceeded. 

In the stainless steel tank of 201. of example 1 [manufacture of scale-like carbon nature matter] 
content volume. 3.0kg (specific-surface-area 4.7m2/g measured using the mean particle diameter of 
22-23 micrometers and a BET adsorption method) of natural-graphite powder which performed 
conglobation processing by the mechano fusion system by Hosokawa Micron CORP. was mixed with 
ethylene heavy-ends tar (EHE; Mitsubishi Chemical make) 1.0kg obtained at the time of naphtha 
cracking. The mixture of the shape of an acquired slurry was kept at 700 degrees C under the inert 
atmosphere with the batch process heating furnace, and it devolatilized by heat-treating for 1 hour. 
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Next, to 1 300 degrees C, it was made to go up. and temperature was held for 2 hours and calcinated. 
The baking object was ground, particle size was prepared to 20-25 micrometers with the 
oscillating-type sieve, and the scale-like carbon covering graphite system carbonaceous object was 

obtained. 

[0062] The specific surface area measured with the BET adsorption method of the obtained carbon 
covering graphite system carbonaceous object was 3.1m2/g. Moreover, when Raman spectrum 
analysis using Ar-ionHaser light with a wavelength of 5145A was performed and the R value was 
calculated from the obtained carbon covering graphite system carbonaceous object and the graphite 
system carbon matter before covering, the graphite system carbon matter before 0.21 and covering 
of the carbon covering graphite system carbonaceous object was 0.11. 

[0063] In addition. Raman spectrum measurement used Ar-ionHaser light with a wavelength of 
5145A by the reinforcement of 30mW using Jasco NR-1800. 

The SEM image of [check of shape anisotropy] powder was photoed in 1000 times, 100 particles 
were extracted at random, the diameter of the longest and the diameter of the shortest of a particle 
were measured with slide calipers, and the average of the diameter of the longest / diameter value 
of the shortest was measured as shape anisotropy. Consequently, the diameter of the longest / 
diameter ratio of the shortest of the above-mentioned carbon covering graphite system 
carbonaceous object were 1 .6. 

[Measurement of mean diameter] mean diameter distributed the particle during aqueous 
intermediation, and was measured using the Horiba micro truck. Consequently, the mean particle 
diameter D50 of the above-mentioned carbon covering graphite system carbonaceous object was 
20.0 micrometers. 

To the [manufacture of negative electrode] above-mentioned carbon covering graphite system 
carbonaceous object 100 weight section, the meso carbon micro bead (MCMB 6-28, diameter of; 
longest by Osaka Gas chemistry company / diameter of the shortest = 1.1 50= 6.1 micrometers of 
mean diameters D) 20 weight section, the polyvinylidene fluoride (binder) 10 weight section, and the 
N-methyl-2-pyrrolidone (solvent) 100 weight section be prepared as spherical matter, and it 
kneaded with the kneading machine for 2 hours, and considered as the distributed coating for 
negative electrodes. The obtained distributed coating for negative electrodes was applied so that 
the thickness after desiccation might be set to 50 micrometers by die coating of an extrusion die on 
the copper charge collector base material of 20-micrometer thickness, and it was dried for 10 
minutes at 120 degrees C, and the film with which the negative active material was bound on the 
charge collector with the binder was created. 

[0064] Subsequently, it was with the roll press (calender) and considered as the negative electrode 
by carrying out consolidation on condition that linear pressure 100 kgf/cm. 

To the aluminum charge collector of 20-micrometer thickness, by die coating of an extrusion die, it 
applied and the distributed coating for positive electrodes which kneaded the [manufacture of 
positive electrode] cobalt acid lithium 90 weight section, the acetylene black 5 weight section, the 
polyvinylidene fluoride 5 weight section, and the N-methyl-2-pyrrolidone 80 weight section with the 
kneading machine for 2 hours, and obtained them was dried so that the thickness after desiccation 
might be set to 60 micrometers, and the film with which the active material was bound on the charge 
collector with the binder was created. Subsequently, it was with the roll press (calender) and 
considered as the positive electrode by carrying out consolidation on condition that linear pressure 
100 kgf/cm. 

The mixed stirring dissolution of the [manufacture of lithium secondary battery] tetra-ethylene 
glucohol diacrylate 14 weight section, the polyethylene oxide thoria chestnut rate 7 weight section, 
the LiPF621 weight section, the polymerization initiator 1 weight section, the additive (acid 
anhydride) 14 weight section, the propylene carbonate 120 weight section, and the ethylene 
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carbonate 120 weight section was carried out, and it considered as the electrolyte coating. 
[0065] The above-mentioned electrolyte coating was applied to an above-mentioned positive 
electrode and an above-mentioned negative electrode, the laminating was carried out on both sides 
of the porosity film made from polyethylene with a little large area among two poles from the 
electrode independently dipped in the electrolyte coating, immobilizing of the electrolyte was carried 
out by heating it at 90 degrees C for 10 minutes, and the plate-like lithium secondary battery 
element which has a positive electrode, a negative electrode, and a nonHluidity electrolyte was 
obtained. The tab which takes out a current was connected to the obtained cell element. Two thin 
laminate films which have the configuration variability which comes to form a synthetic-resin layer in 
both sides of an aluminum layer were prepared, the vacuum seal of the periphery section of a case 
member was carried out in the condition of having arranged said cell element among these, and it 
considered as the plateHike lithium secondary battery. 

The lithium secondary battery was obtained like the example 1 except only the part having increased 
the amount of the scale-like carbon covering graphite system carbonaceous object used, without 

putting in the example of comparison 1 spherical matter. 

The following approaches estimated the negative electrode and lithium secondary battery which 
were obtained in the example example 1 of a trial, and the example 1 of a comparison. 
[0066] First, the friction test by adhesive tape was performed to the obtained negative electrode as 
an adhesive strength test. The area in which the negative-electrode active material layer remained, 
without separating from a charge collector was measured, and O and 65 or less thing were made 
into X for the case where the percentage (%) to a total adhesion area is 65% or more. Next, the cycle 
trial was performed to the obtained lithium secondary battery. The capacity after performing 100 
cycle charge and discharge was measured to the obtained cell, and it expressed with the ratio to the 
capacity of 1 cycle eye. In addition, low-battery charge was performed after performing 
constant-current charge to 4.2V in 1C at the time of charge at this time until it was set to C/25. At 
the time of discharge, constant-current discharge was performed to 3.0V in IC. 
[0067] Furthermore, the cell after 100 cycles was disassembled and visual observation of the 
adhesive property of the active material layer and charge collector in a negative electrode was 
carried out. A result is shown in Table -1. 
[0068] 
[Table 1] 

1 













o 


9 5 % 






X 


8 5 % 





[0069] In the lithium secondary battery which contained the cell element in the case where it has 
configuration variability, the adhesive strength of a negative-electrode active material layer and a 
charge collector is weaker than Table -1, and by a property's falling by the repeat of charge and 
discharge, or adding the spherical matter to what the phenomenon in which an active material layer 
actually separates from a charge collector tends to happen to shows that these problems are 
greatly improvable. 
[0070] 

[Effect of the Invention] When the lithium secondary battery element which has the negative 
electrode which has the scale-like carbon nature matter is contained in a case according to this 
invention, the lack of on the strength and the lack of adhesive strength of a negative-electrode 
active material layer which are a characteristic problem can be canceled effectively, and the 
negative electrode for lithium secondary batteries which can realize the lithium secondary battery 
and such a lithium secondary battery which have the engine performance excellent in a cycle 
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[Translation done.] 
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i?t*L/<fr3:l 5 0 0-ClUTrJ^i^3t-r^C^tc<|:or?4^-5 

[0026] m^mwrnm^Jh^mmm^. ji« i - 1 o 

€:il^5 0SM9^tiT. U < «2 SSS^^iUT. J: 
*3 If?* b < fr* 1 0 ®S%WT. if^CCft?* O < « 8 ffiS% 

30 5^ 'j? A ^ :t > 2 b^cCl\M|5^@<igfflB# 

[002 7] l^>t1*j^3gtt«5Mi^i^cmS4'CC^W3n 

0. -ecoT;^-<^ hit (^:^S<b^^a<bcol:b) (S. il 
SI. 5I^T. ^?*L.<W1. 45iaT. J:<9S?3SO< 
til. 4JLi(T. ilSl. OUI±. $f*L.<t*l. 

50 xm^O. ^<omm, ^HbS^S€:J:i3lS]±3-l±SCi*s 



[0 0 2 8 ] ^ y ;^-TK>-7-< t'-X (MCMB) 

$>K>, cn«©^^^i^m6^l^5^ ( I 9 7 3^) 

O ESBcOBBmiPS (d,,,) *i3. 35 — 3. 42A. 
tc3, 3 6—3. 4 0 A<D4>CD*5J:Cn mtn. -^CDB E 
T^£&Cj;^J:fc^ljS«0. 7--bm'Xs<Oh(Dmf1^ 

^ - ji-p '=i-)v^->h\z 'j ^^(osi^i^mHftfi^ . 3 0 
0-500 -ciigoiSM-c^teS u r ^ y y :c x/Jn^ 

Ctl^^6tC2 0 00-3 0 0 0"CflJg(DJifra 

^^s^r ^ c i cc J; T -5 c <b r # -2) „ 

[0029] mtt«JlMcDqil^tia«. ilSO . 5 iimVA 
±. Jrf^b<(3:3 amia±r-*0. 35/cil;^3 0 umia 

[0030] »niK^^^m(o^^mk(tcmr^n\R 

4>. WSU<«2/3J^T. 5etc&f^O< t3:2/5i^ 

[0 0 3 1 ] ^M-t^;:i9^^tt?feK:c.^^re^tAi!^^<D®m 
the*, 3M^10 0%JaT. $?*u<a7o%i^r. 

tC^?^ U < «5 0%JaT. :&^<^fS(^<«4 0%feiT-C 

^0. ii;^l%J^Jb. J?*b<(i5%J[aJi. 5etc$?^ 
b<«10%fe^±. ^4>$f*0<«l 5%fe|±-C*So 

[00 3 2 ] m^ta:. iS^, ±iBMK-t^^^f±1^M<tKc 

-^^ii^(^c^^^^>^-^mmo'?^mm^m(^^x^^ 

[00 3 3] nm^<o^nixmm\±mm(om^\^t. m-^ 
ioms%j^±. iff^L<ict3omm%i^:x±. $ see if 
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t^L.<(3:5 OIBffi%ti±T?^0. il^8 9. 9iB:M%i^ 

T. w*b<«8oms%i':iTr^^. ^Tif^^mm 
>^-tLx{t. mm^mcMi^x^mx^^'jz^wtii^ 

xo J: 5 Ajc^^ffc^liS-^^ d<«^ji^u>. Tii'J.y'aiz'iy 
10 i^**; : 7i<'; :r^s:>x>. d< y "7' p > ^jc i'<o^^ 

^ u Igcftc fstgit ^ wr ^ u ^ - 7&5*cf A, n o 

[0 03 4] f&CDMf^^iIi UTti. ^^^) A^^^)}\^Wl^ 

^l/. rf^>; br:::.Jl/TJb33— jU^cilCO^*; fj::-jbT^Ur2 — 

(0 03 5) ^/•c±ifi<D:j^'y'7-?^^^<Dtl^^By. 

^„ cneof^jH^CDMS^i^^^Mti. i®^ 10.00 
30 0 — 3,000,000. L/<^ilOO.OOO— 1, 

0 0 0.00 0.mmx$>^. iS-r <!:^K<7)^S*liK; 

( 0 0 3 6 ] > y-O06ffiM«. ^it^^^^i^159M 

1 0 OfiSgPtC>^L.ril;^0. IfiSSPiai:. ?7^L< 
{i I 2IMgPW±-C^ D . *fciMS3 0mSg|5J^T. MF* 
L< «2 OmMSPJIUT-e^b^o ^<-/>^-cDS3&5^i>Aj:^ 

mmm^^at. ik^^^ccc&cT, ^^tt«f4, ffl^^ftJ^j:^ 

[003 7 ] ^^{c^ffl-r -s^i^ffji o 

'J K>r*-5, ^is^c}3<^rss»jf«a«. ^i»^j:< ifc 1 om 
50 fri 3 0 m®%fci±. 5 ^ o < (i 3 5 ms% t^Jbr 
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[0038] ^9mmt(rarMnm(^>hti^^6kmi)^&. 
[003 9] ±Emm^mmi^±(^cm^utcm. mm^: 

ti. ilS 1 0 /X mfel-h. $f * U < « 2 0 /i ml^.h-C* 
0. il^2 0 0 umiaT. tiT^ L < it i 5 0 umillTX^ 

^l.<lt:il iim\ll±r:$>K> . $ /cil^ 1 O 0 AimJilT. 
^ ^ > ^ > y ^ ^ jucd J: ^ ^:rv: J? ^ ^ ^'(DmU 
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(0 04 11 m^i;^txm^nmL(omcTi^¥-::i-v 

±^i±^C i^i-C^^, -e<D*S^. ^?&rtgpatJiCD{& 

miicmmt^^^^ i^^-^^mnm, m^^mm(omn 

^0. 0 5MmlU±. ^^\^<\X0. \ iim]ii±rc^ 
rn-mi 0 umVXT. ^rf^L/< «1 Mmt^T-Cab^o 

20 'Si m?te<7:)^g#S5!>$igT U T ^ S C <h . 

[0 04 2 1 ^zy^x^i^^mkt, lEm^-^mtm 
^ ^ n>:c I * . tblSd^iis^m^orgi^ is ^ c > e n 

m^mif^ctf)^x^^^o m^.^^i so'ci:x 
±. i$cc 2 0 0 'ci^A±<Dmmf^Mm^i^mr^<Dmf^ 

40 L/tr^o 

[004 3 ] Ji(±(D^N*l^?§ft«ti. jtSftH^ttfflT^C 

fri6 0(*fi%iaJi. ^6^C^ff$L<(±7 0<*^%t^_b. 
$6CC$?^L<«8 Oi*a%W±. ®4>!ff^b< {^9 0 

^^7ic?ki^m±i^t ux(omf^.^ 200 •cti±<h'^-^cD;;?« 
50 i^r4>. i^^aT^-ccDmftfecDjBttaeffc i^B) ^mmr 
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a t m<D<><b-c^ra3&>6x*c*-c;ja}gii/r«>35E^BE>&n 

a t m^m±rj:i^Ct^M.Wri>. EEt) i a t m 

[0 04 4 ] ^P^mr^mi^, f^&ib^ 1 m P a - s 

^r^^> Aig<bbT«. Li pp.. Li As 

LiSbF.. LiBF,. LiClO,. Li I. 
LiBr. LiCI. LiAJCl. LiHF,, Li 10 

scN. L i SO3C F,^^^tf i>t)^-c^^, cn 

^5<D^^l?«^^tCL i PF^RO'L i C 1 0,;&«ftfiS-C^ 
0. 5 — 2. Bmol/^ir^^, 

M*^^tfi=»n5, ^'^^-m^mt*, jlS-hiB#^;i<m^ii? 

[004 6 ] ^mm^mmm^m^^r^ys'^^ cnt, 
ii:fcmmmmu^^m^fz^:$i^xm^mi^mmmt^i> 40 

p^m^fz^^'ii:x$pm.mitmmmz T^:^mxn 0 m^i^c 
^ -c ^^f^i?£-r ^ ^ ^ -7 - M^t^^ ^ -7 - <fc o r 

^ft??S(c?3S/n-r ^> c i cc J: D ^3N.^il51^-r -6 . 

[0 0 4 7 ) m^^^-7-<b C/rti. mtir^'^u 
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h=^5>X h =^>'X^^U^ ^ >7 t; :?}^'JX^U>^' 
»J=J-;l/^-/^^>7 y N. N-i^X^JUrS-/ 

[004 8 ] m<J:>^m^mj:RWmi^ or r ^ n 

-h. 7^h^x5=-u>>^'Jn-;t/i;>T^'; U-h. 
x5^L/>i/'»;r3-jU>>T^ V i^x^U^y^zJ 

y>->T;urz=f^t^u- hT-h^T^ y h^j:i:<D4'&fie 

m^^i:>i±xmi.^ri{tmi.^. cnh(o^xmctif^i,< 
:^^mm^cj::^xm^^i±^c^^cj:*) . mmm4: 

y-7-com^^mmmmnti.x<omi'^mi>m< rj:^<D 

[0 0 4 9] mm\immm^. ^h^^cisbTr^o-^-^ 
'^mi^fcmmmmn^m(.^x^f^t^y7t£(rc^{.^xit. 

m.mm^w^f^r^m^^^i^mr^(of)m^L(.K ceo 
mrjim^^t^^, mimu^iux^mrxhcox^t^it^' 

<0^^rj:^^^Xhi^mx^^>:^K m^\t. i^Vt^-r-jU 
^ V : »J ^ ^ ^ 'J Jl^g?^ Tiio ^ 'J M^m 
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[005 0] l^fc. ±i^(D4< U -^-^OOil-^^^. 

^>5<^Aifcm^f*. 5Xi:fta^f*v ^^^^^ 

neo4^ 'J ^-<DffiS^1^55^^3:&i. U < 1 O . 
000 — 5.000.000 O^iH-Cab 

[005 1 ] i^^xmmm^cmmu. ^a-cy^i/t^m^ 

SiLrti5 0-2 0 O^C, iff^L/<«. 10 0-16 

3&5*of#^o i)^^m{t<D^^^vxu. TT.^j^^i^mm 

[005 2 ] mftW4>ccti. ikii^^tccDor, m^&<otifig 
mmmu. ^tl^t^ ^ ^uacdj: >:c^f^f*^wmT^<D 30 

*5ft?* L.i^o ^?LM:? JUAi or«. i-^je^^^ttlfliiO^^- 
[005 3] u ^-^^ Ar;^s?fe<3[>iEffitcfieffl$nsy§!^ 

en. :P,f*0^^t^! LiNiO,. LiNiCo O^^CD 

^^iSf -S)) ibtrtS:. A 1 . T i . V. C r . Mn. 
Fe. Co, Li. Ni. Cu. Zn. Mg. Ga. Z 
rm^-h^m^ihti, &?*b<tiA K C r. F Co. 
Li, Ni. Mg, Ga, Mtcj? $ U < A I r^^o 
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•5i§^^#^7c:^c0 2 . 5^Jb%iii±. U < ti-^-;^ 
<i:>^j:5jSf^^^7C^O5-t;l/%J.:^±-C*0. ilS-^-X 

-•:^^JHt^B!ft«!!-C*0. !fiFtcW$L<CiLiCoO 
0< W 1 — 1 0 /xmfl^-C^>^. lE^tJ. jl^IE@r5155 

[0 0 54] iES. n^. Rammm^mr^o^^j^ 

xmmofcmm{^^mMutcf[m. lEm^nmtmmm 
m^ftux^mmcmmofcmm. x«Btria^«i*«:a 
mLtc^j^^j^ii:xmm^^^m^mmMi^x:5fb(icm 

[0055] ^mmm^nmr^^-:^\^. 
itt^^mi^^M ^ ffl c ^ tcmmmm \itmmmm!^:^mi. > « 

c ^ oT^tt ^ - X ^ ffi i> /cti^cc r£!B5Sia/^^ ^ 

[0 05 6] mitns^i^4:m-r^^-:^^mj^T^ir- 

mmt'cmmm^m-fxtj:^^^ t-- h ^ jbA^^i^w 
en, ii'f^L<{xij:^j^orm<Dmmccmn^m^mix 

[0057] ^54^-h:7 ^ Jl/A^ffifflrSI^O^IS© 
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[0058] if^<*aJ^14^WT-&^-XCDgm;i?«. 

$eCC$f^U<«0. 0 5 /imJ^i-CdbD. il^SrSmm 
lar. ft?^U<«lmmWT. $6(C$7*U<«0. 5 

-cm<D±r ^ ^ 6 ccte ^t:>-t± ^ yjm^mTTir -5> c i 30 
[0 0 6 0 ] mix^^\^^m'r^^-:^ic^. ^m^<Dm 

- ^ cc iixifir ^ c i ig> pJifgT* 6 . 40 

[006 1] 

iy 3 Ate J: o -cacJ^ffcteS^rtfo /c^.«MJgtJ> 
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^fb^ (») f±»!> 1. 0 kg<bti^u/c, ifen/cx 

[0 06 2] msnfcm^mwmiQ^.^mn^o) BE r 
fctc^. ^mtmm^^^mmm:s:o, 2 1, mmm 

<DMi9^m^133M(iO. 1 i-c^-^/c. 
[0 06 3 1 >:^4a. "^^-^lyX^^ hJi^mmt. B:^^^ 
NR- 1 8 0 0 ^fflC^ r^KS 1 4 5 A<DT>il/3f > :t 
>U-1f-?fe^3 0 mWC0?^S-CffiCi/c. 
[JF^4:^li:^f4<7>lfiiS]^^c[>S EMili^^ 1 0 0 0 fS^T 
mM^u^>yAtci 0 ofiiofi^^tfimo'rii^^cD^:^ 

±ia^^lJ^m^iS^^^m^35<D5Fl^t4^D 5 0 2 
0. 0 /Ltm-C^o/c, 

[mScOS^^] JbgHe^^»SMIS^^^M«^ 1 0 OSS 

X(MCMB6-2 8. i^^tf>^it^^m:m^^ik 
L. 1 . ^mtiLmU 5 0 = 6. 1 ^ m ) 2 OM 

sp. rK';^ ^^btr- (^^'-f >^-) 1 ommgp. 
N-^^ju~2 -t'a K> (^^j) loomagp^iia 

-^x^mkmm^^S 0 um(,crj:^j:^m^O. 1 2 O'C 

[0064] u-)i^y'u^ {tfU>y—} 

^l^X. laJEl 00 kg f /cmCD^ffrGE^-r^Ci 

23iO'N-^^>»i'-2 -fc-D y K>8 omMg|$^il»l8ltc 

cfco 2B#r^t^^ur?#fciE@ffl5>^^r4^. 20umm 
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(/7U>^'-> ^4>^l»-C. mEE 1 0 0 k gr f /cm© 

[00651 ±ie<DiESi2c6i>'^MffitC±a^ft?SM1sf 
fib, ^n^9 0*CtCT 1 0^5^»a»T^C<!:tCj:f)S^ 

tmm 1 20 
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mmmm^cM-r i>^^ <%> j&^e 5%fci±<7>ia^^o. 
cc>ptur. I 0 o-^-^r^^i/^^iBcm^Jfj^c-^/dacDSfi^ 

[0 06 7 1 ?6^C. 1 0 ot^-Y^^i^^^om?&^:^ft? 
[0 06 8] 

[^11 
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9 5 9f 
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[O 0 6 9 1 a- I <t 0. il^t^aT^te^W^^^-XCC 

^flor s c i J; -o r c n 6 <D^gi€: < K#-c a- ^ 

[0 07 01 ^ 



A ny^^vfeffi^g^rj^-^ c i i>^xt 



F^— A(#^> 4C046 EA02 EA05 EB02 EC02 EC06 
5H029 A305 A311 AK03 AL06 AL07 
AL18 AM03 AM04 AMOS AM07 
mi& B304 B306 C305 C306 
C308 C322 C328 0302 D316 
D317 D318 E301 E312 H300 
H301 H305 H307 H314 
58050 AA07 AA14 BA17 CA08 CA09 
CB07 CB08 CB29 mOO FA17 
FA18 FA19 FA20 GA07 GAIO 
GA22 CA27 HAOl HA05 HA07 
HA14 



